Mutational analysis of the IFNAR1 binding site on IFNalpha2 reveals the architecture of a weak ligand-receptor binding-site.
Type I interferons activate cellular responses by forming a ternary complex with two receptor components, IFNAR1 and IFNAR2. While the binding of the IFNAR2 receptor to interferon is of high affinity and well characterized, the binding to IFNAR1 is weak, transient, and poorly understood. Here, we mapped the complete binding region of IFNAR1 on IFNalpha2 by creating a panel of 21 single alanine mutant proteins, and determined their binding affinities. The IFNAR1 binding site on IFNalpha2 maps to the center of the B and C helices, opposite to the binding site for IFNAR2. No hot spots for binding were found in the interface, with individual mutations having an up to fivefold effect on binding. Of the nine residues that affected binding, three adjacent conserved residues, located on the B helix, conferred an increase in the binding affinity to IFNAR1, as well as an increase in the biological activity of the interferon mutant. This suggests that binding of alpha interferons to the IFNAR1 receptor is sub-optimal. A correlation between binding affinity and biological activity was found, albeit not across the whole range of affinities. In WISH cells, but not DAUDI cells, the anti-proliferative activity was markedly affected by fluctuations in the IFNalpha2 affinity towards the IFNAR1 receptor. On the other hand, the antiviral activity of interferons on WISH cells seems to change in accordance to the binding affinity towards IFNAR1 only as long as the binding affinity is not beyond twofold of the wild-type. In accordance, the biological roles of the two interferon-receptor subunits are discussed.